CANASiANA 


AM, 


c.<r 


Students 
First! 
Student  Evaluation 


t-  : 


SEP  26  1995 


1995-96  School  Year 

Science  30 
Information 
Bulletin 

Diploma  Examinations  Program 


/dlberra 

EDUCATION 


This  document  was  written  primarily  for: 


Students 

/ 

Teachers 

/ Science  30  teachers 

Administrators 

/ 

Parents 

General  Audience 

Others 

Distribution:  Superintendents  of  Schools  • School  Principals  and  Teachers  • The  Alberta  Teachers’  Association  • 
Alberta  Education  • General  Public  upon  Request 

Copyright  1995,  the  Crown  in  Right  of  Alberta,  as  represented  by  the  Minister  of  Education,  Alberta  Education, 
Student  Evaluation  Branch,  11160  Jasper  Avenue,  Edmonton,  Alberta  T5K  0L2.  All  rights  reserved.  Additional 
copies  may  be  obtained  from  the  Student  Evaluation  Branch,  403-427 -0010 . 

Permission  is  granted  to  Alberta  educators  to  reproduce,  for  educational  purposes  and  on  a non-profit  basis,  this 
bulletin  or  any  of  its  parts. 


Contents 


Page  1 

Purpose  of  the  Bulletin 

Page  2 

Important  Dates  in  1996 

Administration  of  the  Science  30  Diploma  Examination 
Scoring  of  the  Examination 

Page  3 

Notes  of  Interest 

Information  About  Markers 
Item  Writing  and  Field  Testing 
Reports 

Inservices  and  Presentations 
Student  Use  of  Scientific  Calculators 
Data  Resources  for  Students 
Student  Requests  for  Rescores 
Student  Requests  for  Rewriting 

Page  7 

Science  30  Information 

Objectives  of  the  Course 
Standards 
Depth  of  Coverage 
Examination  Specifications 
Examination  Design 

Assessment  of  Skills  and  STS  Connections 
Two-Marker  Scoring  System 

Written-Response  Sample  Questions  with  Scoring  Guides 

Page  24 

Appendices 

Appendix  A Policy:  Use  of  Calculators  on  Alberta  Education 
Diploma  Examinations 

Appendix  B Examination  Rules,  Grade  12  Diploma 
Examinations 

Appendix  C Guidelines  for  Significant  Digits,  Manipulation  of 
Data,  and  Rounding  in  the  Mathematics  and 
Sciences  Diploma  Examinations 

Appendix  D Explanation  of  Cognitive  Levels 
Directing  Words 

Appendix  E 

Appendix  F 

Appendix  G 
Appendix  H 


Preparing  to  Write  a Science  Diploma 
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before  the  examinations! 

Suggestions  for  Students  When  Writing  Science 
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should  know  when  writing  examinations! 
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Purpose  of  the  Bulletin 


The  purpose  of  this  bulletin  is  to  provide  students  and  teachers  of 
Science  30  with  information  about  the  diploma  examinations 
scheduled  for  1996. 

We  encourage  teachers  to  share  the  contents  of  this  bulletin  with 
students  and  to  review  the  scoring  criteria  with  them. 

If  you  have  requests,  questions,  or  comments  about  the  contents  of 
this  bulletin,  please  contact: 

Yvonne  Johnson 
Acting  Assistant  Director 
Mathematics/Sciences  Diploma  Examinations 

John  Drader 

Examination  Manager,  Science  30 

Mailing  address,  telephone,  fax  number,  and  internet  address: 

Student  Evaluation  Branch 
Alberta  Education 
Devonian  Building,  West  Tower 
11160  Jasper  Avenue 
Edmonton,  Alberta  T5K  0L2 

Telephone : 403-427-00 1 0 

Fax:  403-422-4200 

Internet:  JDrader@edc.gov.ab.ca 
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Important  Dates  in  1996 

Administration  of  the  Science  30  Diploma  Examination 


1996  Administrations 

Time * 

Monday,  January  29 

1:00-3:30  P.M. 

Wednesday,  June  26 

1:00-3:30  P.M 

Wednesday,  August  14 

1:00-3:30  P.M 

* The  diploma  examination  is  designed  for  a writing  time  of  2.5  h. 
Students  may  have  an  additional  0,5  h to  complete  the  examination. 


Scoring  of  the  Examination 


1996  Administrations 

Scoring  Dates ** 

January 

February  7 (Head  Markers) 

February  8 to  10 

June 

July  8 (Head  Markers) 

July  9 to  12 

August 

August  16 

* * Dates  are  tentative  and  will  be  confirmed  by  telephone  with  markers. 
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Notes  of  Interest 

Information  about  Markers 

The  written-response  questions  of  the  Science  30  Diploma 
Examinations  are  marked  by  Science  30  teachers  selected  from 
those  who  have  been  recommended  as  markers  to  the  Student 
Evaluation  Branch  by  their  superintendents.  To  qualify  for 
recommendation,  a teacher  must  have  taught  the  complete  Science 
30  course  once,  be  teaching  the  course  in  the  current  school  year, 
and  have  an  Alberta  or  Northwest  Territories  Permanent 
Professional  Teaching  Certificate. 

Often,  more  teachers  are  recommended  as  markers  by 
superintendents  than  are  required  by  the  Student  Evaluation 
Branch  for  any  one  marking  session.  The  following  criteria  are 
considered  when  markers  are  selected  for  a particular  marking 
session: 

• experience  as  a marker  (experienced  markers  and  first-time 
markers  are  included) 

• regional  representation  (by  zone,  jurisdiction,  and  school) 

• student  population  (proportional  representation) 

We  particularly  need  teachers  who  can  mark  examinations  written 
in  French. 

Teachers  who  wish  to  be  recommended  as  markers  for  the 
January  1996  examination  should  contact  their  superintendents 
by  September  22,  1995.  Teachers  who  wish  to  be  recommended  as 
markers  for  the  June  and  August  1996  examinations  should  contact 
their  superintendents  by  February  23,  1996. 


Item  Writing  and  Field  Testing 

As  the  need  arises  for  teachers  to  participate  in  field  testing  and 
item  writing,  letters  are  sent  to  superintendents  requesting  their 
nominations.  Teachers  who  are  interested  in  these  activities 
should  let  their  superintendents  know  by  September  22, 1995. 


Reports 

After  each  January  and  June  administration  of  the  Science  30 
diploma  examination,  copies  of  the  Examiners’  Report  for  that 
particular  administration  are  sent  to  teachers  in  all  senior  high 
schools  in  Alberta.  The  report  contains  provincial  results  along 


3 


with  comments  about  student  performance  on  the  examination. 
Examiners’  reports  are  designed  for  teacher  use.  If  we  can  make 
these  reports  more  useful  to  you,  please  let  us  know. 

School  and  Jurisdiction  Statistical  Reports  are  sent  to  each 
superintendent  and  senior  high  school  principal  after  each 
January  and  June  administration  of  the  Science  30  diploma 
examination.  These  reports  provide  detailed  information  on  how 
well  the  students  in  their  school  district  and  school,  respectively, 
did  on  the  Science  30  diploma  examination.  Teachers  may  use 
these  data  to  reflect  on  the  areas  of  the  program  where  their 
students  did  well  and  those  areas  where  student  performance 
was  poor. 

Each  year,  copies  of  a document  entitled  Annual  Report,  Diploma 
Examination  Program,  are  sent  to  each  superintendent  and  senior 
high  school  principal  in  Alberta.  The  report  contains  information 
about  the  results  achieved  by  students  who  wrote  diploma 
examinations  in  the  school  year.  It  also  contains  special  studies 
on  topics  of  interest.  The  first  annual  report  (1989-90  school 
year)  contains  a study  comparing  achievement  in  various  diploma 
courses.  The  second  (1990-91  school  year)  contains  a study 
comparing  the  achievement  of  students  who  repeat  diploma 
examination  courses  and  rewrite  diploma  examinations  with  their 
achievement  the  first  time  and  with  the  achievement  of  students 
who  write  only  once.  The  third  report  (1991-92  school  year) 
contains  a study  of  participation  rates  in  diploma  examination 
courses.  The  fourth  report  (1992-93  school  year)  contains  a 
study  of  English  30  students’  application  of  conventions  of 
language.  The  fifth  report  (1993-94  school  year)  presents  a 
comparison  of  provincial  participation  rates  in  diploma 
examination  subjects  for  the  school  years  1991-92,  1992-93,  and 
1993-94.  Each  of  these  special  studies  will  be  of  interest  to 
teachers  who  are  involved  in  interpreting  the  diploma 
examinations  results  of  their  students. 


Inservices  and  Presentations 

On  a limited  basis  and  subject  to  budget  constraints,  Student 
Evaluation  Branch  staff  is  available  to  provide  inservices  or 
presentations  related  to  diploma  examinations  or  the  interpretation 
of  diploma  results. 


4 


Student  Use  of  Scientific  Calculators 

Examinations  are  constructed  to  ensure  that  the  use  of  particular 
scientific  calculators  neither  advantages  nor  disadvantages 
individual  students.  Students  are  expected  to  provide  their  own 
scientific  calculators. 

Refer  to  Appendix  A for  the  policy  statement  on  the  use  of 
scientific  calculators  on  diploma  examinations.  Students  should 
be  made  aware  of  this  policy  as  early  as  possible  in  the  school 
term  to  ensure  they  are  able  to  use  the  scientific  calculator  of  their 
choice  when  writing  examinations. 

Students  should  also  be  made  aware  of  the  Examination  Rules, 
Grade  12  Diploma  Examinations  (see  Appendix  B).  Students 
should  know  that  notes  stored  in  electronic  devices  may  not  be 
brought  into  the  examination  room. 

Data  Resources  for  Students 

The  Science  30  diploma  examination  is  accompanied  by  a 
separate  data  booklet.  The  data  booklets  do  not  have  to  be 
returned  with  the  exam  booklets  and  answer  sheets.  The  data 
presented  are  generic  for  all  of  the  Science  30  diploma  exams 
provided  during  a school  year;  therefore,  only  some  of  the  data 
are  useful  for  any  particular  exam. 

The  data  booklet  is  extensive  and  contains  information  useful  to 
students  in  Science  10,  20,  and  30.  The  intent  is  for  students  to 
develop  the  science  literacy  skills  of  finding  information  and 
using  it  properly.  For  the  diploma  examination,  the  booklet  will 
be  used  to  find  the  appropriate  information  and  use  it  properly  to 
solve  simple,  straightforward  problems.  The  following  is  an 
example  of  a question  that  can  be  solved  by  applying  information 
found  in  the  data  booklet. 

A portable  television  is  plugged  into  the  cigarette  lighter  of  a car. 
The  car’s  battery  supplies  12.0  V of  electricity  and  the  television 
offers  a resistance  of  6.00  T2.  What  amperage  will  be  drawn  by 
the  television? 

The  student  must  recognize  that  the  problem  deals  with  electricity. 
By  using  the  table  of  contents,  he  or  she  can  determine  that 
information  about  electricity  is  located  on  page  3 of  the  data 
booklet.  The  appropriate  formula  can  be  applied,  and  the 
problem  solved. 
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Students  are  expected  to  be  able  to  use  a data  booklet  of  this  size 
and  format  by  the  end  of  Science  30.  If  students  use  the  booklet 
in  Science  10  and  20,  it  will  help  them  to  become  familiar  with  it. 

The  Science  Data  Booklet  is  available  through  the  Learning 
Resources  Distribution  Centre  (403-427-2767).  The  cost  is 
$10.85/15  pack  and  the  order  number  is  300418. 

Student  Requests  for  Rescores 

Students  may  request  a rescoring  of  their  diploma  examinations. 
Before  applying  for  a rescoring,  students  should  check  their 
Diploma  Examination  Results  Statement  to  find  out  the 
distribution  of  marks.  The  mark  on  the  machine-scored  questions 
is  not  likely  to  change  as  a result  of  a rescore,  but  the  written- 
response  mark  could  change  slightly.  Students  should  remember 
that  the  rescored  mark  will  be  the  final  mark  whether  it  increases 
or  decreases. 

Students  who  decide  to  have  an  examinaton  resocred  must  ensure 
that  their  application  is  received  before  the  deadline  specified  on 
the  results  statement.  The  fee  for  rescoring  each  examination  is 
$26.75,  which  includes  GST.  If  a diploma  examination  mark  is 
increased  by  5%  or  more  as  a result  of  rescoring,  the  fee  is 
refunded. 


Student  Requests  for  Rewriting 

Students  may  rewrite  a diploma  examination  in  any  regularly 
scheduled  administration.  Students  must  apply  to  the  Student 
Evaluation  Branch  by  November  15,  1995,  and  April  15,  1996,  to 
be  eligible  to  write  the  January  and  June  diploma  examinations. 
The  tentative  fee  for  rewriting  each  examination  is  $26.75,  which 
includes  GST.  (For  more  details,  see  the  General  Information 
Bulletin.) 
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Science  30  Information 

Objectives  of  the  Course 

Science  30  is  intended  for  students  who  want  to  better  understand  the 
scientific  principles  behind  the  natural  events  they  experience  and  the 
technology  they  use  in  their  daily  lives.  Science  30  is  an  experimental 
discipline  requiring  creativity  and  imagination.  The  course  is  designed 
for  students  who  are  preparing  for  academic  post-secondary  studies. 

Students  of  Science  30  have  developed  their  aptitude  for  observing, 
collecting  facts,  forming  generalizations,  hypothesizing,  and  making 
inferences  from  observations.  They  have  shown  growth  in  their 
understanding  of  scientific  concepts  by  their  increased  ability  to  apply 
these  concepts  to  relevant  situations.  They  have  developed  a unified 
view  of  the  sciences  and  an  awareness  of  the  connections  among  them. 

This  growth  and  development  in  students  has  taken  place  as  a result  of 
general  education  and  cognitive  maturation.  It  has  been  enhanced  by 
science  courses,  in  particular  by  the  successful  completion  of  Science  10 
and  Science  20.  These  courses  develop  knowledge  and  skills  that  are 
prerequisite  to  success  in  Science  30. 


Standards 

Students  who  attain  an  acceptable  standard  of  performance  in  Science 
30  can  state  or  solve  multistep  problems.  They  are  able  to  correctly 
answer  questions  involving  concepts  from  a particular  area  of  science. 
These  students  are  able  to  follow  correct  laboratory  procedures  when 
given  specific  directions.  They  can  make  the  connection  between 
science  concepts  and  laboratory  activities  when  the  data  are  used  to 
verify  known  information.  Drawing  a graph  from  experimental  data  or 
reading  values  from  a graph  does  not  present  a problem  for  these 
students.  They  can  use  science  knowledge  to  explain  the  operation  of 
various  technologies  studied  in  Science  30.  They  are  also  able  to 
present  arguments  about  societal  issues  such  as  environmental  concerns 
and  ethical  issues  related  to  Science  30  material. 

Students  who  attain  a standard  of  excellence  in  Science  30  have  gained 
knowledge  and  abilities  that  allow  them  to  be  literate  in  a broad  range  of 
science  areas.  Such  students  can  integrate  concepts  from  many  areas  of 
science.  They  demonstrate  creativity  and  flexibility  and  can  solve 
multistep  problems.  They  are  able  to  design  or  refine  laboratory 
procedures  to  demonstrate  science  principles  or  solve  science  problems. 
They  can  critically  analyze  scientific  studies,  including  the  associated 
charts,  graphs,  and  conclusions.  These  students  are  aware  of  the  variety 
of  viewpoints  relating  to  the  environmental  and  ethical  issues  in  the  field 
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of  science  and  technology.  They  are  able  to  clearly  express  their 
opinions  about  these  issues. 


Depth  of  Coverage 


Unit  1 Major  Concept  1 


Unit  1 Major  Concept  2 


Some  teachers  have  expressed  concern  about  the  amount  of  material 
that  must  be  covered  in  the  Science  30  course.  Teachers  who  have 
taught  the  course  state  that  once  the  depth  of  coverage  is  understood, 
they  are  successful  in  achieving  full  coverage  of  the  program.  The 
following  are  recommendations  for  the  depth  of  coverage  of  the  fifteen 
major  concepts  in  the  Science  30  Program  of  Studies.  These 
recommendations  were  made  by  teacher  committees  working  with 
members  of  the  Curriculum  Standards  Branch  and  the  Student 
Evaluation  Branch. 

The  structure  and  function  of  the  circulatory  system  includes  knowing 
the  four  chambers  of  the  heart,  where  the  valves  are  located,  and  how 
they  work.  Memorization  of  heart  structures  such  as  Purkinje  fibers,  SA 
node,  and  AV  node  is  not  necessary.  A general  understanding  of  the 
structure  and  function  of  the  various  types  of  blood  vessels  is  required. 
The  detailed  naming  of  vessels  as  belonging  to  renal,  hepatic,  or 
mesenteric  systems  is  not  required.  It  is  reasonable  to  expect  students  to 
know  the  pulmonary  arteries  and  veins,  aorta,  vena  cava,  and  coronary 
vessels.  The  pathway  of  the  blood  from  the  vena  cava,  through  the 
heart,  to  the  lungs,  back  to  the  heart,  and  out  the  aorta  should  be 
included. 

The  depth  of  coverage  for  the  other  concepts  and  skills  in  major 
concept  1 seems  to  be  generally  understood.  Teachers  agree  that  if  they 
don’t  go  beyond  what  is  stated  in  the  program  of  studies,  major  concept 
1 can  be  completed  within  about  six  hours  of  class  time. 

The  structure  and  function  of  the  body’s  defence  mechanism  includes 
the  role  of  the  skin  as  the  first  step  in  the  defence  process.  Function, 
rather  than  detailed  structure,  of  the  skin  is  intended.  The  function  of 
the  cellular  and  non-cellular  component  of  our  immune  system 
shouldn’t  be  dealt  with  in  greater  detail  than  the  main  events  that  are 
listed  in  the  Program  of  Studies.  Development  of  immunity  or  the 
failure  to  develop  immunity  and  the  role  of  vaccines  is  an  important  and 
current  topic. 

A working  knowledge  of  blood  types,  while  relating  well  with  concept  4 
in  unit  1— genetics,  is  considered  optional. 

Teachers  agree  that  if  they  don’t  go  beyond  what  is  stated  in  the 
program  of  studies,  major  concept  2 can  be  completed  within 
about  four  hours  of  class  time. 
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Unit  1 Major  Concept  3 


Unit  1 Major  Concept  4 


The  structure  and  function  of  the  nervous  system  includes  the  organs  of 
sight  and  balance  (ear). 

Memorization  of  the  structures  within  these  organs,  such  as  sclera,  fovea, 
and  meissner  corpuscles,  is  not  necessary.  It  is  reasonable  to  expect 
students  to  know  the  main  features  of  the  eye,  such  as  retina,  cornea,  iris, 
optic  nerve,  pupil,  rods,  and  cones.  In  describing  the  C.N.S.  and  P.N.S.,  a 
general  description  is  all  that  is  required  for  both  its  structure  and 
function.  The  concept  of  negative  feedback  for  the  control  of  blood 
pressure  ties  this  major  concept  with  the  section  on  circulation.  Students 
should  understand  the  significance  of  vasoconstriction  and  dilation  but 
the  role  of  baroreceptors  goes  beyond  the  depth  required  by  the  Program 
of  Studies.  Note  that  cardiac  function  is  controlled  mainly  by  pressure 
changes  and  sympathetic  and  parasympathetic  input,  not  by  C02  and 
pH  as  previously  stated  in  the  Program  of  Studies. 

Students  should  be  able  to  describe  the  transmission  of  an  impulse  across 
a synapse  in  general  terms;  for  example,  they  should  be  familiar  with  the 
concepts  of  polarization,  all-or-none  response,  and  neurotransmitters. 

Note  that  the  role  of  sodium  and  the  generation  of  an  action  potential 
has  been  dropped  from  the  Program  of  Studies. 

The  depth  of  coverage  for  the  other  concepts  and  skills  in  major  concept 
3 seems  to  be  generally  understood.  Teachers  agree  that  if  they  don’t  go 
beyond  what  is  stated  in  the  program  of  studies,  major  concept  3 can  be 
completed  within  about  six  hours  of  class  time. 

The  principles  of  heredity  should  be  explained  using  simple  Mendelian 
monohybrid  crosses  and  their  probabilities.  Students  should  be  aware  of 
dihybrid  crosses,  but  they  are  not  expected  to  calculate  probabilities.  It  is 
reasonable  to  expect  students  to  predict  genotypic  and  phenotypic  ratios 
resulting  from  monohybrid  crosses  and  to  be  able  to  use  a pedigree  chart. 

Memorization  of  the  steps  of  mitoses  and  meiosis  is  not  necessary,  but  a 
general  description  of  the  sequence  of  events  in  these  processes  is 
required.  For  example,  students  should  know  that  chromosomes  double, 
line  up  at  the  equator,  and  separate  and  pull  to  opposite  poles.  The  same 
depth  should  apply  to  gametogenesis  and  fertilization.  Use  of  the 
biological  terms  for  structure  and  function  is  not  required,  but  it  is 
reasonable  to  expect  students  to  use  the  terms  haploid  and  diploid  in  their 
descriptions.  Students  should  be  able  to  make  the  connection  between 
fertilization  and  Mendelian  crosses  (Punnett  squares).  The  general 
characteristics  of  DNA  structure  and  function  should  be  understood.  Base 
names  such  as  guanine  and  uracil  are  not  necessary,  but  the  term  nitrogen 
base  is.  A general  description  of  the  main  events  of  replication  (molecule 
unzips  down  the  middle,  new  specific  bases  link,  etc.)  and  protein 
synthesis  is  required,  but  the  detailed  naming  of  the  steps  in  the  processes 
(tRNA,  ribosomes,  mRNA,  codons,  etc.)  is  not  required. 
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Unit  2 Major  Concept  1 


Unit  2 Major  Concept  2 


Unit  2 Major  Concept  3 


Note:  The  fourth  concept  mentions  the  importance  of  protein.  If 
students  don’t  know  that  proteins  make  up  the  structure  of  the  cell  and 
regulate  the  chemical  reactions  of  the  cell,  they  won’t  understand  the 
role  of  DNA. 

The  depth  of  coverage  for  the  other  concepts  and  skills  in  major 
concept  4 seems  to  be  generally  understood.  Teachers  agree  that  if  they 
don’t  go  beyond  what  is  stated  in  the  program  of  studies,  major  concept 
4 can  be  completed  within  about  eight  hours  of  class  time. 

Solutions  may  have  to  be  reviewed  at  the  beginning  of  this  unit  (three 
hours).  Most  of  the  acid  base  concepts,  such  as  classification,  indicators, 
buffers,  and  titrations,  are  covered  in  simple  Br0nsted-Lowry  principles 
(proton  transfer).  Students  are  not  expected  to  determine  the  strengths 
of  an  acid  through  the  use  of  percent  of  dissociation  or  through  Ka  or 
Kb  calculations.  Percent  dissociation  has  been  removed  from  the  data 
booklet. 

Titration  calculations  involving  monoprotic  acids  should  be  kept  simple 
and  related  to  solution  stoichiometry  as  much  as  possible.  Students  are 
not  required  to  generate  or  interpret  titration  graphs.  Students  should 
be  able  to  determine  the  ranges  of  pH  from  the  colour  change  in 
indicators. 

The  depth  of  coverage  for  the  other  concepts  and  skills  in  major 
concept  1 seems  to  be  generally  understood.  Teachers  agree  that  if  they 
don’t  go  beyond  what  is  stated  in  the  program  of  studies,  major  concept 

1 can  be  completed  within  about  nine  hours  of  class  time. 

The  major  topic  of  this  concept  is  the  impact  of  certain  chemicals  on 
our  environment  from  a local  to  global  level.  The  main  sources  and 
effects  of  the  listed  pollutants  should  be  understood.  For  example, 
over-fertilization  of  farmland  leads  to  excess  phosphates  in  lakes,  which 
leads  to  increased  algae  growth  and  death  of  aquatic  life.  It  is  not 
necessary  for  the  students  to  memorize  a detailed  series  of  chemical 
reactions  to  explain  the  cause  and  effect  of  certain  air  pollutants  on  our 
environment:  simplified  single-step  chemical  reaction  equations  are 
adequate. 

The  depth  of  coverage  for  the  other  concepts  and  skills  in  major 
concept  2 seems  to  be  generally  understood.  Teachers  agree  that  if  they 
don’t  go  beyond  what  is  stated  in  the  program  of  studies,  major  concept 

2 can  be  completed  within  about  eight  hours  of  class  time. 

The  organic  chemistry  nomenclature  should  be  kept  very  simple  and 
focus  more  on  identification  of  the  compound  by  its  functional  group 
(see  data  book)  rather  than  on  drawing  and  naming  complex 
compounds.  Structure,  name,  and  use  should  be  limited  to  the  small, 
common  members  of  each  group.  The  pulp  and  paper  process  should 
be  covered  in  terms  of  its  environmental  impact.  It  is  not  necessary  for 
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Unit  3 Major  Concept  1 


Unit  3 Major  Concept  2 


the  students  to  learn  chemical  reactions  or  the  structure  of  these  organic 
compounds.  Pesticides  should  be  covered  in  terms  of  the 
biomagnification  aspect  and  their  general  characteristics  as  listed  in  the 
second  skill  listed  in  the  Program  of  Studies. 

The  depth  of  coverage  for  the  other  concepts  and  skills  in  major 
concept  3 seems  to  be  generally  understood.  Teachers  agree  that  if  they 
don’t  go  beyond  what  is  stated  in  the  program  of  studies,  major  concept 
3 can  be  completed  within  about  six  hours  of  class  time. 

The  emphasis  of  this  major  concept  is  on  general  principles.  Problems 
may  be  straightforward  and  able  to  be  solved  in  a single  step.  Students 
should  understand  that  the  strength  of  a field  is  inversely  proportional 
to  the  square  of  the  distance.  One  way  for  students  to  visualize  this 
concept  is  graphically,  as  shown  below. 


Increasing  Distance 


This  relationship  can  be  compared  to  concepts  such  as  half-lives  and 
population  growth. 

The  depth  of  coverage  for  the  other  concepts  and  skills  in  major 
concept  1 seems  to  be  generally  understood.  Teachers  agree  that  if  they 
don’t  go  beyond  what  is  stated  in  the  program  of  studies,  major  concept 
1 can  be  completed  within  about  six  hours  of  class  time. 

In  this  major  concept,  dealing  with  electrical  technology,  students  must 
know  how  to  use  the  data  book  at  a “science  literate”  level.  Since  there 
is  not  enough  class  time  to  practise  all  types  and  variations  of  questions, 
students  must  learn  to  determine  what  is  required  by  the  question,  to 
identify  what  is  given,  and  then  to  apply  the  appropriate  formula.  The 
ability  to  solve  simple,  single-step  problems  is  all  that  is  required  (see 
page  5). 

Calculations  involving  circuits  with  complicated  combination  of  series 
and  parallel  formations  are  not  required. 

The  depth  of  coverage  for  the  other  concepts  and  skills  in  major 
concept  2 seems  to  be  generally  understood.  Teachers  agree  that  if  they 
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Unit  3 Major  Concept  3 


Unit  3 Major  Concept  4 


Unit  4 Major  Concept  1 


Unit  4 Major  Concept  2 


don’t  go  beyond  what  is  stated  in  the  program  of  studies,  major  concept 

2 can  be  completed  within  about  nine  hours  of  class  time. 

Memorization  of  the  various  types  of  EMR  is  not  necessary.  This 
information  is  in  the  data  booklet.  Qualitative  descriptions  (fifth  point 
in  the  Program  of  Studies)  include  knowing  that  EMR  bends  toward  the 
normal  when  going  from  a substance  with  a lower  index  of  refraction  to 
one  with  a higher  index  of  refraction.  The  greater  the  difference 
between  the  indices,  the  greater  the  amount  of  refraction.  The 
application  of  trigonometry  equations  is  not  required.  Note:  The 
ability  to  generate  block  diagrams  of  AM  and  FM  communication  has 
been  dropped. 

The  depth  of  coverage  for  the  other  concepts  and  skills  in  major 
concept  3 seems  to  be  generally  understood.  Teachers  agree  that  if  they 
don’t  go  beyond  what  is  stated  in  the  program  of  studies,  major  concept 

3 can  be  completed  within  about  five  hours  of  class  time. 

The  use  of  a spectroscope  to  analyze  the  composition  of  substances  and 
the  motion  of  stars  is  covered  in  this  major  concept,  so  a basic 
qualitative  understanding  of  spectroscopy  is  necessary.  A detailed 
knowledge  of  theories  on  the  origin  of  the  universe  is  not  required. 
Students  should  know  the  basic  principles  of  the  Big  Bang  theory  and 
how  red  shift  provides  evidence  for  this  theory.  The  life  cycle  of  stars, 
using  the  Hertzprung-Russell  chart,  is  not  required. 

The  depth  of  coverage  for  the  other  concepts  and  skills  in  major 
concept  4 seems  to  be  generally  understood.  Teachers  agree  that  if  they 
don’t  go  beyond  what  is  stated  in  the  program  of  studies,  major  concept 

4 can  be  completed  within  about  six  hours  of  class  time. 

Some  teachers  indicated  that  they  dedicate  very  little  time  to  this  major 
concept  as  a separate  component.  They  prefer  to  integrate  it  into  the 
other  major  concepts.  This  is  a background  topic  for  the  unit, 
providing  the  “why”  for  further  study.  Interpreting  data  in  graphical 
and  numerical  form,  as  it  pertains  to  energy  consumption,  is  important. 
Understanding  exponential  growth,  sustainability,  and  the  global 
distribution  of  energy  use  and  production  requires  knowledge  of  half- 
life  and  doubling  time.  The  study  of  energy  sources  must  include 
assessing  environmental  impact  of  their  development.  This  topic 
provides  an  excellent  opportunity  for  risk/benefit  analysis. 

The  depth  of  coverage  for  the  other  concepts  and  skills  in  major 
concept  1 seems  to  be  generally  understood.  Teachers  agree  that  if  they 
don’t  go  beyond  what  is  stated  in  the  program  of  studies,  major  concept 
1 can  be  completed  within  about  four  hours  of  class  time. 

Current  energy  consumption  is  primarily  solar  in  origin.  This  includes 
wind,  hydro,  and  photosynthetic  (fossil  fuels)  power.  Life  depends  on 
solar  energy  through  respiration  of  photosynthetic  products.  Energy 
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Unit  4 Major  Concept  3 


Unit  4 Major  Concept  4 


conversions  should  be  compared  qualitatively:  fuel  combustion,  solar- 
thermal,  biomass,  photoelectric,  hydro,  wind.  A clear  understanding  of 
energy  transformations  before  end  use  is  necessary  to  discuss  efficiency 
comparisions.  Using  Hess’s  Law  to  calculate  the  of  an  unknown 
goes  beyond  the  intent  of  the  program  of  studies. 

The  depth  of  coverage  for  the  other  concepts  and  skills  in  major 
concept  2 seems  to  be  generally  understood.  Teachers  agree  that  if  they 
don’t  go  beyond  what  is  stated  in  the  program  of  studies,  major  concept 

2 can  be  completed  within  about  seven  hours  of  class  time. 

Both  fission  and  fusion  reactions  produce  energy  according  to  the 
mass/energy  equivalency.  Students  should  be  able  to  use  the  formula 
E = Amc2  to  calculate  the  amount  of  the  energy  available  in  nuclear 
reactions.  Mass  change  should  be  given  in  kilograms  and  energy  in 
joules  so  that  a simple  application  of  the  formula  is  used  without  adding 
conversions.  Students  should  be  able  to  find  missing  nucleons  in 
nuclear  reactions  and  predict  the  energy  produced,  given  the  reaction. 
Relative  comparisions  of  the  amount  of  energy  involved  in  nuclear, 
chemical,  and  phase  changes  is  expected. 

The  depth  of  coverage  for  the  other  concepts  and  skills  in  major 
concept  3 seems  to  be  generally  understood.  Teachers  agree  that  if  they 
don’t  go  beyond  what  is  stated  in  the  program  of  studies,  major  concept 

3 can  be  completed  within  about  seven  hours  of  class  time. 

Gravitational  fields  can  be  a source  of  energy  production  through 
transformation  of  tidal  energy.  An  understanding  of  tidal  changes  and 
the  conditions  necessary  for  transforming  tidal  energy  is  expected. 

The  depth  of  coverage  for  the  other  concepts  and  skills  in  major 
concept  3 seems  to  be  generally  understood.  Teachers  agree  that  if  they 
don’t  go  beyond  what  is  stated  in  the  program  of  studies,  major  concept 
3 can  be  completed  within  about  two  hours  of  class  time. 
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Examination  Specifications 

The  1995  Science  30  diploma  examinations  are  constructed  to  place  the  following  approximate  emphases 
on  the  Science  30  Course  General  Learner  Expectations. 


Knowledge 

Emphasis 

The  student  can: 

• show  how  the  body  maintains 
equilibrium  with  its  environment 
through  the  interaction  of  the 
nervous,  circulatory,  and  immune 
systems 

Unit  1 , Major  Concepts  1 to  3 

15-20% 

• show  the  role  of  DNA  in 
maintaining  equilibrium 
Unit  1 , Major  Concept  4 

5-10% 

• classify  and  describe  systems 
(categories)  of  matter  including 
acids,  bases,  and  organic 
compounds  based  on  their  chemical 
characteristics  and  their  impact  on 
the  environment 
Unit  2,  Major  Concepts  1 to  3 

20-25% 

• demonstrate  a knowledge  of  the 
diversity  (similarities  and 
differences)  in  the  properties  of 
gravitational,  electrical,  and 
magnetic  fields 

Unit  3,  Major  Concepts  1 and  2 

10-15% 

• demonstrate  an  understanding  of 
the  properties  of  the  electromagnetic 
spectrum  (energy),  including  the 
use  of  these  properties  in  studying 
the  history  and  structure  of  the 
universe 

Unit  3,  Major  Concepts  3 and  4 

10-15% 

• demonstrate  an  understanding  of 
the  sources  of  usable  energy  and 
the  environmental  impacts  of 
various  systems  (forms)  of  energy 
production  and  use 
Unit  4,  Major  Concepts  1 to  4 

20-25% 

Skills  Emphasis 

The  student  can:  20-30% 

• design,  interpret,  explain,  analyze,  and  evaluate 
investigations 

• organize  data  into  tables,  graphs,  and  diagrams 
and  predict  relationships 

• interpret,  explain,  analyze,  and  evaluate  data  to 
infer  relationships 

• use  appropriate  scientific  terminology  and 
mathematical  language  to  communicate  and 
explain  scientific  concepts 


Connections  Among  Science, 

Technology,  and  Society  (STS)  Emphasis 

The  student  can:  20-30% 

• apply  cause-and-effect  reasoning  to  formulate 
relationships  in  which  scientific  evidence 
shapes  or  refutes  a theory,  and  explain  the 
limitations  of  science  and  technology  in 
answering  all  questions  and  solving  all 
problems 

• describe  and  evaluate  the  design  and  function 
of  technological  solutions  to  practical 
problems  using  scientific  principles  and 
theories,  and  relate  the  ways  in  which  science 
and  technology  advance  one  another 

• evaluate  from  a variety  of  perspectives  how 
science  and  technology  are  influenced  and 
supported  by  society,  and  assess  the  ability  of 
society  to  interact  responsibly  with  the 
environment 

• apply  the  skills  and  knowledge  acquired  in 
Science  30  to  everyday  life  and  to  related  and 
new  concepts  in  post-secondary  studies 
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Each  Science  30  diploma  examination  is  designed  to  reflect  the  Science 
30  course  general  learner  expectations  outlined  in  the  Science  20-30 
Program  of  Studies,  Interim  June  1995,  for  Senior  High  Schools.  The 
general  learner  expectations  are  expressed  in  more  detail  by  the  specific 
learner  expectations,  which  are  organized  into  four  units.  Some  questions 
on  each  diploma  exam  will  assess  achievement  of  specific  learner 
expectations.  Some  questions  will  be  based  on  the  integration  of  the 
specific  learner  expectations. 

All  examination  questions  are  organized  into  sets  that  relate  to  broad 
contexts.  Therefore,  a set  of  questions  may  assess  students’  ability  to 
integrate  several  GLEs.  All  questions  will  measure  achievement  of 
scientific  knowledge;  some  will  also  measure  achievement  of  skills  and  /or 
STS  connections. 


Examination  Design 

The  design  of  the  1996  Science  30  diploma  examinations  is  as  follows: 


Question  Number  of  Percent 

Format  Questions  Emphasis 


Multiple  Choice  44 

Numerical  Response  1 2 

Written  Response  2 


55 

15 

30 


The  machine-scored  portion  of  each  examination  contains  both  multiple- 
choice  and  numerical-response  questions,  some  of  which  may  be  linked 
together. 


Multiple-choice  questions  are  of  two  types:  discrete  and  context- 
dependent.  A discrete  question  stands  on  its  own  without  any  additional 
directions  or  information.  It  may  take  the  form  of  a question  or  an 
incomplete  statement.  A context-dependent  question  provides 
information  separate  from  the  question  stem.  Most  of  the  multiple-choice 
questions  are  context-dependent . 


A particular  context  may  be  used  for  more  than  one  multiple-choice 
question,  one  or  more  numerical-response  questions,  as  well  as  for  one 
written-response  question. 


Answers  for  multiple-choice  questions  are  recorded  in  the  first  section  of 
the  machine- scored  answer  sheet,  and  answers  for  numerical-response 
questions  are  recorded  in  the  second  section  on  the  same  side  of  the  same 
machine-scored  answer  sheet.  Answers  to  the  written-response  questions 
are  written  right  in  the  exam  booklet. 
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Numerical-response  questions  are  of  three  types:  calculation  of  numerical 
values,  selection  of  numbered  events  or  structures  from  a list,  and 
determination  of  a sequence  of  events.  Specific  instructions  for  recording 
answers  for  each  type  of  numerical-response  question,  as  well  as  examples 
of  each  type,  are  provided  in  Appendix  H.  It  should  be  noted  that  the 
correct  answer  for  any  one  question  will  not  necessarily  require  use  of  all 
four  columns  in  the  grid. 

The  written-response  portion  of  each  Science  30  diploma  examination 
contains  two  contextual  questions:  one  that  is  skill-based  and  one  that  is 
STS-based.  These  are  both  open-response  questions  and  each  has  a value 
of  15  percent. 

The  skill-based  question  may  present  a synopsis  of  a research  project. 
Pertinent  data  are  provided  in  the  form  of  graphs  and/or  tables.  Another 
approach  may  be  to  have  the  student  design  a study  that  might  be  used  to 
address  a particular  situation.  This  question  requires  students  to 
demonstrate  a variety  of  science  process  skills. 

The  STS-based  question  presents  a problem  that  requires  students  to  make 
connections  between  scientific  concepts,  technology,  and/or  social  issues. 
Furthermore,  an  acceptable  response  will  demonstrate  good 
communication  skills. 

Scoring  guides  for  the  written-response  questions  are  provided  on  pages 
12  and  13  of  the  data  booklet. 

A Science  30  bulletin  was  written  for  the  1994-95  school  year. 

Included  in  this  bulletin  is  an  example  test  and  a detailed  description  of 
standards.  If  you  do  not  have  a copy  of  this  bulletin  in  your  school,  you 
may  request  one  from  John  Drader  at  the  Student  Evaluation  Branch 
(Phone  403-427-0010). 

Assessment  of  Skills  and  STS  Connections 

Students’  understanding  of  the  concepts  of  science  are  measured  by  every 
question  on  the  examinations.  In  addition,  some  questions  measure  the 
students’  development  of  the  skills  and  thinking  processes  associated  with 
scientific  inquiry.  Some  questions  will  measure  students’  understanding 
of  the  interrelationships  between  science  and  technology  and  among 
science,  technology,  and  society. 

Communication  skills  are  assessed  most  directly  in  the  teacher-scored 
questions.  The  open-response  questions  are  marked  holistically  and  may 
include  criteria  for  assessing  communication  skills  along  with  criteria  for 
the  other  components.  Examples  of  scoring  criteria  can  be  found  on 
pages  21  to  23. 
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The  term  communication  skills  includes  those  processes  by  which 
information  is  exchanged  through  appropriate  conventions.  These 
conventions  include: 

• words,  sentences,  paragraphs 

• graphs,  diagrams 

• mathematical  formulas,  mathematical  and  chemical  equations 

• significant  digits,  units  of  measurement 

Conventions  that  are  considered  appropriate  for  a particular  response  are 
subject-  and  question-specific. 

Two-Marker  Scoring  System 

Each  Science  30  Diploma  Examination  has  two  written-response 
questions,  both  of  which  are  open-response  questions.  Students’  answers 
are  scored  by  teachers  using  a holistic  scoring  guide.  The  guide  describes 
the  characteristics  of  students’  answers  that  correspond  to  one  of  five 
values:  0,  1,2,  3,  or  4.  Each  student’s  answer  is  scored  independently  by 
two  teachers.  The  two  scores  are  added  together  for  a combined  total  sub- 
score out  of  8. 

If  the  two  scores  obtained  by  the  two  independent  readings  represent  a 
difference  of  2 or  more  scale  categories  on  the  guide,  the  scores  are 
classified  as  discrepant.  Student  responses  that  have  discrepant  scores  are 
read  by  a third  reader.  The  third  reader  will  assign  a score  that  is  within 
the  limits  established  by  the  discrepant  scores  of  the  first  two  readers. 

This  score  will  be  multiplied  by  2 for  a total  sub-score  out  of  8. 

The  sub-score  out  of  8 is  then  pro-rated  out  of  12.  A summary  of  the 
calculations  follows: 

Reader  1 Score  (X  out  of  4)  + Reader  2 Score  (X  out  of  4)  = Sub-score 
(X  out  of  8) 

Pro-rated  Raw  Score  (X  out  of  12)  = Sub-score  (X  out  of  8)  x 1.5 


17 


Written-Response  Sample  Questions  with  Scoring  Guides 

Written-Response  Question 
with  an  STS  Emphasis 


Provide  an  example  of  genetic  technology  that  has  had  or  will  have  an 
impact  on  society,  and  describe  one  social  or  ethical  issue  associated 
with  it.  Outline  the  risks  and  benefits  involved,  and  present  an  argument 
for  how  you  think  society  should  deal  with  this  technology. 

Sample  Answer  An  example  of  a genetic  technology  is  genetic  screening.  Scientists  can  study 

chromosomes  from  tissue  and  discover  many  of  the  genetic  traits  for  the  individual 
from  which  it  was  taken.  Included  in  these  traits  are  susceptibility  to  diseases  such 
as  sickle  cell  anemia,  cystic  fibrosis,  Down  syndrome  and  many  others. 

Genetic  screening  may  provide  many  benefits  by  giving  a warning  for  diseases  that 
may  occur  in  the  future.  The  individual  may  then  be  prepared  medically  or 
emotionally  for  the  future.  For  example,  it  is  now  becoming  possible  to  identify 
women  who  are  susceptible  to  breast  cancer.  These  women  may  choose  to  have  a 
mastectomy  if  their  risk  is  high.  Embryos  and  fetuses  may  also  be  screened  and  the 
life  of  the  baby  saved  because  of  the  advance  notice  of  disease. 

Another  advantage  of  knowing  the  genetic  code  that  is  responsible  for  particular 
defects  is  that  treatments  may  be  devised  for  some  of  the  diseases.  Genetic  therapy  is 
already  being  tried  with  such  diseases  as  SKIDS , multiple  sclerosis,  and 
overproduction  of  cholesterol.  Another  strategy  for  treatment  is  to  develop  chemicals 
that  are  missing  because  of  defective  genes  and  administer  them  to  affected  patients. 

Many  of  the  risks  associated  with  this  technology  can  be  discussed  in  terms  of  the 
related  ethical  issues.  The  ethical  issue  that  arises  from  this  technology  relates  to 
how  the  information  gained  from  these  procedures  is  to  be  used.  Decisions  about 
which  fetuses  live  and  die  might  be  made  on  the  basis  of  their  genetic  make-up.  This 
is  already  happening  with  severely  debilitating  diseases  like  Down  syndrome. 
Embryo  implantation  may  be  decided  on  the  genetic  desirability  of  the  offspring. 
Who  will  decide  the  point  at  which  a parent  or  physician  can  make  a decision  to 
terminate  pregnancy  or  which  embryos  should  be  implanted? 

I think  that  this  type  of  technology  should  be  stringently  regulated  on  a global  basis. 
Its  use  to  research  and  cure  diseases  should  probably  continue.  Other  uses  need  to  be 
discussed  before  going  further.  I do  not  think  that  pregnancies  should  be  ended 
except  when  there  is  danger  to  the  mother  or  the  fetus  has  little  chance  of  survival. 
This  opinion  is  based  on  my  belief  in  the  sanctity  of  human  life. 


Use  the  following  information  to  answer  the  next  question. 


Genetic  technologies  promise  many  benefits  while  presenting 
challenging  ethical  questions. 
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Written-Response  Question 
with  a Skills  Emphasis 


Sample  Answer 


Use  the  following  information  to  answer  the  next  question. 


You  have  been  commissioned  to  study  the  water  quality  of  the  Wet 
Lake. 

A.  Hypothesize  about  the  characteristics  (biotic  and  abiotic)  you  would 
expect  the  lake  to  have.  Include  reasons  for  your  hypothesis. 

(8  marks) 

The  lake  might  contain  pollutants  from  the  following  sources: 

1 phosphates  and  nitrates  found  in  organic  matter  from  a town  site  and  farmland 

2 thermal  pollution  and  acid  rain  from  the  power  plant 

The  lake  might  contain  an  abundance  of  algae  due  to  the  nitrates,  phosphates,  and 
other  organic  matter  from  the  farmland.  Oxygen  levels  might  be  very  low  at  night 
and  in  the  winter  because  of  the  algae  build-up  and  amount  of  organic  matter  in  the 
water.  Thermal  pollution  from  the  power  plant  might  also  contribute  to  low  oxygen 
levels.  This  may  reduce  populations  of  organisms  with  high  oxygen  demands.  The 
power  plant  might  be  releasing  SOx  and  NOx,  which  would  produce  acid  rain.  This 
acid  rain  would  be  moved  over  the  lake  by  the  prevailing  winds.  Organisms  with 
little  tolerance  for  low  pH  might  be  absent  if  the  acid  rain  is  abundant  enough  to 
overload  the  lake’s  buffering  capacity. 
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Sample  Answer 


B . Identify  one  test  you  could  use  to  analyze  the  water. 

eh . 

Provide  a detailed  description  of  how  to  perform  this  test,  including 
sampling  procedures. 

(4  marks) 

In  order  to  determine  the  source  of  particular  pollutants,  it  would  be  necessary  to 
sample  the  water  upstream  and  downstream  from  each  potential  source.  One  detailed 
study  of  the  effect  of  the  power  plant  might  include  recording  the  pH  of  the 
precipitation  from  areas  in  different  directions  and  distances  from  the  lake  and  at 
different  times  of  the  year  to  establish  a pattern  of  acid  deposition.  By  correlating  all 
of  these  factors,  it  should  be  possible  to  establish  the  extent  to  which  the  power 
plant  is  causing  acidification  of  the  lake.  Sampling  should  be  done  during  the 
different  seasons.  Even  though  the  overall  pH  might  be  within  the  tolerance  range  of 
the  organisms  in  the  lake,  “shock”  values  from  spring  run-off  or  heavy  rains  may 
affect  populations. 
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Scoring  Guides 


SCORING  GUIDE  FOR  KNOWLEDGE 


Score 

Scoring  Descriptions 

4 

The  response  is  well  organized  and  addresses  all  the  major 
points  of  the  question.  Relevant  scientific,  technological, 

Standard 

of 

Excellence 

and/or  societal  concepts  and  examples  are  identified  and 
interrelationships  are  explicit.  The  descriptions  and/or 
explanations  of  these  concepts  are  correct,  well  organized, 
and  reflect  thorough  understanding  and  logical 
consistency  of  thought.  The  student  uses  complete 
sentences  that  make  effective  use  of  scientific  vocabulary. 
When  appropriate,  suitable  metaphors,  similes,  diagrams, 
and/or  sketches  are  used  to  illustrate  descriptions  and/or 
explanations. 

3 

The  response  is  organized  and  addresses  most  of  the  major 
points  of  the  question.  Relevant  scientific,  technological, 
and/or  societal  concepts  and  examples  are  identified  and 
interrelationships  are  evident.  The  descriptions  and/or 
explanations  of  these  concepts  are  organized  and  reflect 
correct  understanding.  The  student  uses  complete 
sentences  that  employ  correct  scientific  vocabulary.  When 
appropriate,  suitable  diagrams  or  sketches  are  used. 

2 

The  response  addresses  most  major  points.  Relevant 
scientific,  technological,  and/or  societal  concepts  and 

Acceptable 

Standard 

examples  are  identified,  and  interrelationships  are  shown. 
The  descriptions  and/or  explanations  of  concepts  may  be 
disorganized  but  demonstrate  correct  understanding.  The 
student  uses  complete  sentences  but  is  inconsistent  in  the 
use  of  appropriate  scientific  vocabulary,  diagrams,  and 
sketches. 

The  response  addresses  few  major  points.  Concepts  are 
identified,  but  interrelationships  are  not  evident.  The 
student  superficially  describes  concepts  in  sentences  but 
organizational  skills,  scientific  vocabulary,  diagrams,  and 
sketches  are  minimal. 

0 

The  response  does  not  address  any  of  the  major  points  of  the 
question  at  an  appropriate  level  for  a 30-level  course. 
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SCORING  GUIDE  FOR  SKILLS 

Score 

Scoring  Descriptions 

4 

The  problem  is  thoroughly  understood.  An  appropriate 
and  practical  design  is  presented.  The  data  are  accurately 

Standard 

of 

Excellence 

and  completely  analyzed.  Accurate  interpretations  and 
conclusions  are  based  on  an  analysis  of  the  data.  The 
evaluation  of  the  overall  study  is  based  on  a thorough 
understanding  of  the  principles  of  scientific  inquiry. 

3 

The  problem  is  well  understood.  An  appropriate  and 
somewhat  practical  design  is  presented.  The  data  are 
completely  analyzed.  Interpretations  and  conclusions  are 
based  on  an  analysis  of  the  data.  The  evaluation  of  the 
overall  study  is  based  on  a correct  understanding  of  the 
principles  of  scientific  inquiry. 

2 

The  problem  is  understood.  The  design  is  generally 
appropriate,  or  a practical  procedure  with  some  omissions 

Acceptable 

Standard 

or  errors  is  presented.  The  data  are  partially  analyzed. 
Interpretations  and  conclusions  are  generally  based  on  an 
analysis  of  the  data.  The  evaluation  of  the  overall  study  is 
based  on  a generally  correct  understanding  of  the 
principles  of  scientific  inquiry. 

1 

The  problem  is  poorly  understood.  The  design  is 
incomplete,  or  an  impractical  procedure  with  major 
omissions  or  errors  is  presented.  The  data  are  incorrectly 
analyzed.  Interpretations  and  conclusions  are  incorrect  or 
are  not  based  on  an  analysis  of  the  data.  The  evaluation 
of  the  overall  study  is  based  on  a superficial 
understanding  of  the  principles  of  scientific  inquiry. 

0 

The  response  does  not  address  any  of  the  major  points  of  the 
question  at  an  appropriate  level  for  a 30-level  course. 
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SCORING  GUIDE  FOR  STS 

Score 

Scoring  Descriptions 

4 

Standard 

of 

Excellence 

The  design  and  function  of  the  technological  device  are 
clearly  explained.  The  interrelationships  among  science, 
technology,  and  society  are  thoroughly  understood.  Risks 
and  benefits  are  thoroughly  evaluated.  Insightful  and 
convincing  arguments  are  used  to  support  a decision  or 
judgement,  and  a range  of  viewpoints  is  considered. 

3 

The  design  and  function  of  the  technological  device  are 
explained.  The  interrelationships  among  science, 
technology,  and  society  are  understood.  Risks  and  benefits 
are  evaluated.  Clear  and  logical  arguments  are  used  to 
support  a decision  or  judgement,  and  alternative  points  of 
view  are  considered. 

2 

The  design  and  function  of  the  technological  device  are 
described.  The  interrelationships  among  science, 

Acceptable 

Standard 

technology,  and  society  are  generally  understood.  Risks 
and  benefits  are  listed.  Logical  arguments  are  used  to 
support  a decision  or  judgement,  and  polar  points  of  view 
are  considered. 

1 

The  design  and  function  of  the  technological  device  are 
incorrectly  described.  The  interrelationships  among 
science,  technology,  and  society  are  poorly  understood. 
Few  risks  and  benefits  are  listed.  Poorly  formed  arguments 
are  used  to  support  a decision  or  judgement,  and  only  one 
point  of  view  is  considered. 

0 

The  response  does  not  address  any  of  the  major  points  of  the 
question  at  an  appropriate  level  for  a 30-level  course. 

23 


_ 


Appendices 


■ 


, 


' 


■ 

24 


Appendix  A 


Calculator  Policy 

POLICY:  USE  OF  CALCULATORS  ON  ALBERTA  EDUCATION  DIPLOMA  EXAMINATIONS 
Background 

The  knowledge,  skills,  and  attitudes  relevant  to  technology  and  its  uses  are  being  incorporated  into  courses  and  programs 
of  study  wherever  appropriate.  Students  are  expected  to  learn  the  advantages  and  limitations  of  technological 
developments  and  their  impact  upon  society.  The  ability  to  use  technology  helps  students  understand  and  appreciate  the 
process  of  technological  change,  gives  added  depth  to  programs,  and  provides  the  basis  for  the  development  of  skills  and 
understanding.  These  expectations  are  reflected  in  the  diploma  examinations.  Since  the  data  provided  for  writing  diploma 
examinations  in  mathematics  and  the  sciences  do  not  include  information  such  as  logarithms  and  trigonometric  functions, 
students  will  need  to  use  scientific  calculators  for  these  exams. 

Definition 

This  policy  considers  a scientific  calculator  to  be  a hand-held  device  designed  primarily  for  mathematical 
computations.  Included  in  this  definition  are  those  scientific  calculators  having  graphing  capabilities,  built-in 
formulas,  mathematical  functions,  or  other  programmable  features. 

Policy 

To  ensure  compatibility  with  provincial  Programs  of  Study  and  equity  and  fairness  for  all  students,  Alberta  Education 
expects  students  to  use  scientific  calculators,  as  defined  above,  when  they  are  writing  diploma  examinations  in 
mathematics  and  the  sciences.  Examinations  are  constructed  to  ensure  that  the  use  of  particular  models  of  calculators 
neither  advantages  nor  disadvantages  individual  students. 

Procedures 

1 . Teachers  must,  at  the  beginning  of  a course,  advise  students  of  the  types  of  calculators  that  they  may  use  when  writing 
diploma  examinations  in  mathematics  and  the  sciences.  Teachers  must  also  advise  students  of  the  types  of 
information  that  can  be  stored  in  calculators  that  are  brought  into  diploma  examinations.  Calculators  that  have  built- 
in  notes  (definitions  or  explanations  in  alpha  notation)  that  cannot  be  cleared  are  not  permitted. 

2.  Students  must  clear  calculators  that  are  brought  into  diploma  examinations  of  all  information  they  have  stored 
except  for 

a.  programs  used  for  computing  values  of  the  formulas  on  the  diploma  examination  data  tear-out  pages  or  in  the 
data  booklets, 

b.  programs  used  for  graphing  quadratic  relations  as  found  in  the  Mathematics  30/33  Interim  Teacher  Resource 
Manual. 

3.  Students  must  not  bring  external  devices  to  support  calculators  into  the  exam.  Such  devices  include  manuals,  printed 
or  electronic  cards,  printers,  memory  expansion  chips  or  cards,  external  keyboards,  or  any  annotations  outlining 
operational  procedures  for  scientific  calculators. 


4.  In  preparation  for  calculator  failure,  students  may  bring  extra  calculators  and  batteries  into  the  exam  room. 

5.  During  exams,  supervising  teachers  must  ensure  that 

a.  all  calculators  operate  in  silent  mode, 

b.  students  do  not  share  calculators  or  information  contained  within  them, 

c.  calculator  cases  are  stored  on  the  floor  throughout  the  exam,  and 

d.  all  examination  rules  are  followed. 


6. 


If  you  have  any  questions  or  comments  about  the  implementation  of  this  policy,  please  contact  the  Math/Science  Unit, 
Student  Evaluation  Branch,  at  403-427-0010  or  FAX  403-422-4200. 
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Examination  Rules 

Appendix  B GRADE  12  DIPLOMA  EXAMINATIONS 

1.  Admittance  to  the  Examination  Room 

Students  must  not  enter  or  leave  the  examination  room  without  the  consent  of  the  supervising  teacher. 

2.  Student  Identification 

Students  must  present  identification  that  includes  their  signature  and  photograph.  One  of  the  following  documents 
is  acceptable:  driver’s  licence,  passport,  or  student  identification  card.  Students  must  not  write  an  examination 
under  a false  identity  or  knowingly  provide  false  information  on  an  application  form. 

3.  Identification  on  Examinations 

Students  must  not  write  their  names  or  the  name  of  their  school  anywhere  in  or  on  the  examination  booklet,  other 
than  on  the  back  cover. 

4.  Time 

Students  must  write  an  examination  during  the  specified  time  and  may  not  hand  in  a paper  until  at  least  one  hour  of 
the  examination  time  has  elapsed.  Students  who  arrive  more  than  one  hour  after  an  examination  has  started  will  not 
be  allowed  to  write  the  examination.  Students  who  arrive  late  but  within  the  first  hour  of  an  examination  sitting  may 
be  allowed  to  write  only  at  the  discretion  of  the  supervising  teacher. 

5.  Discussion 

Students  must  not  discuss  the  examination  with  the  supervising  teacher  unless  the  examination  booklet  is  incomplete 
or  illegible.  Students  must  not  talk,  whisper,  or  exchange  information  with  one  another. 

6.  Answer  Sheets 

Students  must  use  an  HB  pencil  to  record  their  answers  on  the  machine-scorable  answer  sheets. 

7.  Materials  Allowed: 

• English  30,  English  33: 

For  Part  A only,  all  students  may  use  a print  or  electronic  dictionary  (English  language  or  translation),  a thesaurus, 
and  an  authorized  writer’s  handbook  (for  example:  The  Canadian  Writer’s  Handbook , Prentice  Hall). 

• Frangais  30: 

For  Partie  A only,  all  students  may  use  a print  or  electronic  dictionary  (French  language  or  translation),  a thesau- 
rus, and  a book  of  verb  forms/tenses. 

• Biology  30,  Mathematics  30,  Physics  30: 

Tear-out  data  pages  are  provided  in  the  examination  booklets.  Students  need  to  use  scientific  calculators,  but  must 
not  share  them. 

• Chemistry  30,  Mathematics  33,  Science  30: 

Students  must  use  the  separate  data  booklet  provided  for  each  of  these  examinations.  Students  need  to  use 
scientific  calculators,  but  must  not  share  them. 

• All  mathematics  and  science  examinations: 

Students  may  use  calculator  programs  designed  to  perform  mathematical  computations  and/or  those  designed  to 
assist  students  in  graphing. 

8.  Materials  Not  Allowed: 

• All  Subjects: 

Students  must  not  bring  any  papers,  notes  of  any  kind,  books  (other  than  those  allowed,  see  #7)  into  the 
examination  room.  Students  must  ensure  that  dictionaries  (print  and  electronic),  references,  and  calculators  are 
completely  free  of  notes  or  study  material. 

• Biology  30,  Chemistry  30,  Mathematics  30,  Mathematics  33,  Physics  30,  Science  30,  Social  Studies  30, 

Social  Studies  33: 

Reference  materials  and  dictionaries  (translation,  English  and/or  French  language)  are  not  allowed. 
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Appendix  C 


Guidelines  for  Significant  Digits,  Manipulation  of  Data,  and  Rounding  in  the 
Mathematics  and  Sciences  Diploma  Examinations 


Significant  Digits 


1 . For  all  non-logarithmic  values,  regardless  of  decimal  position,  any  of 
the  digits  1 to  9 is  a significant  digit;  0 may  be  significant.  For  example: 

123  0.123  0.00230  2.30  x 103 

all  have  3 significant  digits 

2.  Leading  zeros  are  not  significant.  For  example: 

0.12  and  0.012  each  have  two  significant  digits 

3.  Trailing  zeros  to  the  right  of  the  decimal  are  significant.  For  example: 
0.123  00  and  20.000  each  have  five  significant  digits 

4.  Zeros  to  the  right  of  a whole  number  are  considered  to  be  ambiguous. 

The  Student  Evaluation  Branch  considers  all  trailing  zeros  to  be 
significant.  For  example: 

200  has  three  significant  digits 

5.  For  logarithmic  values,  such  as  pH,  any  digit  to  the  left  of  the  decimal  is 
not  significant.  For  example: 

a pH  of  1 .23  has  two  significant  digits 
a pH  of  7 has  no  significant  digits 


Manipulation  of  Data  1 . When  adding  or  subtracting  measured  quantities,  the  calculated  answer 

should  be  rounded  to  the  same  degree  of  precision  as  that  of  the  least 
precise  number  used  in  the  computation  if  this  is  the  only  operation. 
For  example: 

12.3  (least  precise) 

0.12 

12.34 

24.76 

The  answer  should  be  rounded  to  24.8. 
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Rounding 


2.  When  multiplying  or  dividing  measured  quantities,  the  calculated 
answer  should  be  rounded  to  the  same  number  of  significant  digits  as 
are  contained  in  the  quantity  with  the  fewest  number  of  significant  digits 

if  this  is  the  only  operation.  For  example: 

(1.23X54.321)  = 66.81483 

The  answer  should  be  rounded  to  66.8. 

3.  When  a series  of  calculations  is  performed,  each  interim  value  should 
not  be  rounded  before  carrying  out  the  next  calculation.  The  final 
answer  should  then  be  rounded  to  the  same  number  of  significant  digits 
as  are  contained  in  the  quantity  in  the  original  data  with  the  fewest 
number  of  significant  digits.  For  example: 

In  determining  the  value  of  (1.23)(4.321)/(3.45  - 3.21),  three 
calculations  are  required: 

a.  3.45-3.21=0.24 

b.  (1.23)(4.321)  = 5.31483 

c.  5.31483/0.24  = 22.145125 
[Not  5.31/0.24  = 22.125] 

The  value  should  be  rounded  to  22.1 . 

Note:  In  the  example  given,  steps  a and  b yield  interim  values. 

These  values  should  not  be  used  in  determining  the  number 
of  significant  digits. 

1 . When  the  first  digit  to  be  dropped  is  less  than  or  equal  to  4,  the  last  digit 
retained  should  not  be  changed.  For  example: 

1 .2345  rounded  to  three  digits  is  1 .23 

2.  When  the  first  digit  to  be  dropped  is  greater  than  or  equal  to  5 , the  last 
digit  retained  should  be  increased  by  one.  For  example: 

12.25  rounded  to  three  digits  is  12.3 
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Appendix  D 


Explanations  of 
Cognitive  Levels 

Knowledge  refers  to  those  behaviours  and  test  situations  that 

emphasize  the  remembrance,  either  by  recognition  or  recall,  of  ideas, 

material,  or  phenomena. 

Comprehension  refers  to  responses  that  demonstrate  an  understanding  of  the 
literal  message  contained  in  a communication. 

Application  requires  the  student  to  apply  an  appropriate  abstraction  (theory, 
principle,  idea,  method)  to  a new  situation. 

Analysis  comprises  the  ability  to  recognize  unstated  assumptions,  to 
distinguish  facts  from  hypothesis,  to  distinguish  a conclusion  from 
statements  that  support  it,  to  recognize  facts  or  assumptions  that  are 
essential  to  a main  thesis,  to  distinguish  cause-effect  relationships  from 
other  sequential  relationships,  and  to  recognize  a writer’s  viewpoint. 

Synthesis  is  the  production  of  a unique  communication.  It  is  the  ability  to 
propose  ways  of  testing  hypotheses,  the  ability  to  design  an  experiment, 
the  ability  to  formulate  and  modify  hypotheses,  and  the  ability  to  make 
generalizations. 

Evaluation  is  defined  as  making  judgements  about  the  value  of  ideas, 
solutions,  and  methods.  It  involves  the  use  of  criteria  to  appraise  the 
extent  to  which  details  are  accurate,  effective,  economical,  or  satisfying. 
Evaluation  includes  the  ability  to  apply  given  criteria  to  judgements  of 
work  done,  to  indicate  logical  fallacies  in  arguments,  and  to  compare 
major  theories  and  generalizations. 

Directing  Words 

Discuss 

The  word  “discuss”  will  not  be  used  as  a directing  word  on  math  and 
science  diploma  examinations  because  it  is  not  used  consistently  to  mean 
a single  activity. 

The  following  words  are  specific  in  meaning.  The  corresponding  cognitive 
levels  are  enclosed  in  parentheses. 

Contrast/Distinguish 

Point  out  the  differences  between  two  things  that  have  similar  or 
comparable  natures.  (Analysis) 

Compare 

Examine  the  character  or  qualities  of  two  things  by  providing 
characteristics  of  both  that  point  out  their  mutual  similarities  and 
differences.  (Analysis  and/or  Evaluation) 

Conclude 

State  a logical  end  based  on  reasoning  and/or  evidence.  (Evaluation) 

Criticize 

Point  out  the  merits  and  demerits  of  an  item  or  issue.  (Analysis  and 
Evaluation) 
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Define 

Provide  the  essential  qualities  or  meaning  of  a word  or  concept.  Make 
distinct  and  clear  by  marking  out  the  limits.  (Knowledge) 

Describe 

Give  a written  account  or  represent  the  characteristics  of  something  by  a 
figure,  model,  or  picture.  (Knowledge) 

Design/Plan 

Construct  a plan,  i.e.,  a detailed  sequence  of  actions,  for  a specific 
purpose.  (Application  and/or  Synthesis) 

Enumerate 

Specify  one  by  one  or  list  in  concise  form  and  according  to  some  order. 
(Knowledge) 

Evaluate 

Give  the  significance  or  worth  of  something  by  identifying  the  good  and 
bad  points  or  the  advantages  and  disadvantages.  (Analysis  and 
Evaluation) 

Explain 

Make  clear  what  is  not  immediately  obvious  or  entirely  known;  give  the 
cause  of  or  reason  for;  make  known  in  detail.  (Comprehension) 

How 

Show  in  what  manner  or  way,  with  what  meaning.  (Comprehension) 

Hypothesize 

Form  a tentative  proposition  intended  as  a possible  explanation  for  an 
observed  phenomenon;  i.e.,  a possible  cause  for  a specific  effect.  The 
proposition  should  be  testable  logically  and/or  empirically.  (Analysis  and 
Synthesis) 

Identify 

Recognize  and  select  as  having  the  characteristics  of  something. 
(Knowledge) 

Illustrate 

Make  clear  by  giving  an  example.  The  form  of  the  example  must  be 
specified  in  the  question;  i.e.,  word  description,  sketch,  or  diagram. 
(Comprehension  and/or  Application) 

Infer 

Form  a generalization  from  sample  data;  arrive  at  a conclusion  by 
reasoning  from  evidence.  (Evaluation) 

Interpret 

Tell  the  meaning  of  something,  present  information  in  a new  form  that 
adds  meaning  to  the  original  data.  (Comprehension) 
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Justify/Show  How 

Show  reasons  for  or  give  facts  that  support  a position.  (Evaluation) 

Outline 

Give,  in  an  organized  fashion,  the  essential  parts  of  something.  The  form 
of  the  outline  must  be  specified  in  the  question;  i.e.,  lists,  flow  charts, 
concept  maps.  (Knowledge  and/or  Comprehension) 

Predict 

Tell  in  advance  on  the  basis  of  empirical  evidence  and/or  logic. 
(Application) 

Prove 

Establish  the  truth,  validity,  or  genuineness  of  something  by  giving 
factual  evidence  or  logical  reasons.  (Evaluation) 

Relate 

Show  logical  or  causal  connection  between  things.  (Analysis) 

Solve 

Give  a solution  for  a problem;  i.e.,  explanation  in  words  and/or  numbers. 
(Analysis  and  Synthesis) 

Summarize 

Give  a brief  account  of  the  main  points.  (Comprehension  ) 

Trace 

Give  a step-by-step  description  of  the  development.  (Knowledge) 

Why 

Show  the  cause,  reason,  or  purpose.  (Comprehension  and/or  Synthesis) 
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Appendix  E 


Preparing  to  Write  a Science  Diploma  Examination— What  every  student  should 
do  before  the  examinations! 

1 . Prepare  a course  review  schedule: 

• design  your  schedule  for  the  two-week  period  (minimum)  before  the  examination 

• divide  the  course  material  into  sections  and  indicate  on  the  schedule  the  time  blocks  to  be 
devoted  to  each  section 

- take  into  account  the  examination  blueprint  available  from  your  teacher  ( Diploma  Examinations 
Program  Information  Bulletin  for  the  course).  Note  that  course  units  are  not  equally  weighted 
on  the  diploma  examination 

- take  into  account  units/concepts  that  you  find  most  difficult;  i.e.,  allocate  more  time  for  the 
review  of  these 

2.  Obtain  and  review  examination  schedules,  rules,  and  policies: 

• record  the  time  and  place  of  writing 

• note  minimum  and  maximum  writing  times  permitted 

• prepare  to  remain  in  the  examination  room  for  at  least  2.5  h (Kleenex,  cough  drops,  etc.) 

• identify  materials  allowed  for  writing  each  examination,  such  as  pencils,  pens,  calculators, 
mathematical  instruments,  and  clear  plastic  ruler 

3.  Identify  and  collect  examples  of  each  type  of  question  that  will  be  asked: 

• obtain  a copy  of  the  relevant  information  contained  in  the  Diploma  Examinations  Program 
Information  Bulletin  for  the  course  (available  from  your  teacher) 

• review  the  format  of  previous  diploma  examinations  (available  from  your  teacher) 

• learn  the  meanings  of  key  “directing”  words  such  as  compare,  describe,  evaluate,  explain, 
illustrate,  interpret,  justify,  prove,  and  solve 

4.  Make  summaries  and  point  form  outlines: 

• distinguish  between  major  concepts  and  factual  details 

• identify  essential  skills  that  can  be  assessed  on  paper  and  pencil  tests 

• review  lab  results  and  procedures—  identify  connections  between  lab  reports,  class  notes,  and 
textbook 

• anticipate  examples  of  connections  between  concepts  and  the  “real  world” 

• prepare  a glossary  of  important  subject  terminology 

• review  the  data  booklet  for  Chemistry  30  or  Science  30,  or  the  data  tear-out  pages  for 
Biology  30  or  Physics  30  and  review  formulas  and  equations  if  applicable 

• link  each  formula  or  equation  with  a calculation  done  on  a previous  test  or  assignment 

• identify  any  restriction  on  the  use  of  each  formula  or  equation 

5.  Use  memory  aids  such  as: 

• colour  coding,  underlining,  highlighting  jotting  keywords  in  margins 

• numbering  points  to  be  memorized 

• grouping  word  and  idea  associations 

• reading  aloud  key  words,  expressing  key  words  in  your  own  words 

6.  Review  the  different  question  formats  and  the  instructions  on  how  to  answer  these  questions. 
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Appendix  F 


Suggestions  for  Students  When  Writing  Science  Diploma  Examinations— What 
every  student  should  know  when  writing  examinations! 

1 . Do  not  be  afraid  to  answer  each  question  even  if  you  are  not  sure  of  the  correct  solution  to  the 
problem.  A penalty  is  NOT  given  for  guessing  on  the  machine-scored  section  the  exam.  Partial 
marks  are  often  awarded  for  incomplete  answers  in  the  written-response  section  of  the  exam. 

2.  If  you  are  stuck  on  a question,  mark  the  alternatives  that  you  know  are  incorrect  and  choose  from 
the  ones  that  are  left  using  logical  guessing  strategy.  Think  of  the  questions  as  challenges  and 
cultivate  a positive  attitude  about  your  ability  to  answer  them. 

3.  Scan  the  sets  of  questions  of  the  examination  before  answering  a particular  question.  The  questions 
in  one  set  of  the  examination  may  jog  your  memory  about  a question  in  another  set. 

4.  When  first  reading  a multiple-choice  question,  locate  and  circle  key  words  to  help  clarify  the 
meaning  of  the  question.  Then  hide  the  alternatives  and  try  to  formulate  an  answer  of  your  own. 
Your  answer  may  be  very  close  to  the  correct  alternative. 

5.  If  a multiple-choice  question  involves  a calculation,  do  the  calculation  and  select  the  alternative  that 
is  closest  to  your  answer.  A multiple-choice  calculation  is  usually  short.  If  you  cannot  do  it  in  five 
minutes,  your  method  is  either  inappropriate  or  incorrect.  Go  on. 

6.  Diagrams  on  examinations  are  often  labelled  with  numbers  or  letters.  It  may  be  useful  to  write  in 
the  names  of  the  labelled  structures  or  features  that  you  can  identify. 

7.  When  reading  graphs,  use  a clear  plastic  ruler  to  more  accurately  extrapolate  or  interpolate  data. 

8.  Have  a good  reason  for  changing  an  answer.  Do  not  change  an  answer  on  a hunch.  Do  not  waste 
your  time  looking  for  patterns  of  As,  Bs,  Cs,  or  Ds  in  multiple-choice  answers.  There  are  none. 

9.  You  may  not  have  time  to  write  and  edit  a complete  rough  copy  for  each  written-response  question, 
but  you  should  prepare  an  outline  of  your  answer  and  use  it  as  a guide  when  writing  your  good 
copy. 

10.  When  completing  a written-response  question,  keep  in  mind  the  reader  of  your  response.  The 
reader  will  want  to  know  how  well  you: 

• understand  the  problem  or  the  mathematical/science  concept 

• can  correctly  use  the  mathematics  involved 

• can  use  problem-solving  strategies  and  explain  your  answer  and  procedures 

• can  communicate  your  solutions  and  mathematical/science  ideas 

1 1 . Rewriting  a statement  of  the  question  is  often  a good  way  to  begin  a written  response.  Conclude 
with  a summary  statement.  Be  sure  you  have  clearly  explained  all  assumptions  and  have  verified 
your  conclusions. 

12.  Keep  track  of  the  time  and  pace  yourself.  Put  a check  mark  by  items  that  you  are  uncertain  about 
and  return  to  them  if  there  is  time  at  the  end  of  the  examination. 
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Appendix  G 
Science  Process  Words 


Hypothesis:  A single  proposition  intended  as  a possible  explanation  for  an 

observed  phenomenon;  e.g.,  a possible  cause  for  a specific 
effect. 

Conclusion:  A proposition  that  summarizes  the  extent  to  which  a 

hypothesis  and/or  a theory  has  been  supported  or  contradicted 
by  the  evidence. 


Experiment:  A set  of  manipulations  and/or  specific  observations  of  nature 

that  allow  the  testing  of  hypotheses  and/or  generalizations. 


Variables:  Conditions  that  can  change  in  an  experiment.  Variables  in 

experiments  are  categorized  as: 

• manipulated  variables  (independent  variables)— conditions 
that  were  deliberately  changed  by  the  experimenter 

• controlled  variables  (fixed  or  restrained  variables) 
—conditions  that  could  have  changed  but  did  not,  because 
of  the  intervention  of  the  experimenter 

• responding  variables  (dependent  variables)— conditions 
that  changed  in  response  to  the  change  in  the  manipulated 
variables 

For  additional  clarification  of  the  specialized  words  used  to  describe  science 
process  skills,  see  A1  Gibbs,  Anton  E.  Lawson,  “The  Nature  of  Scientific 
Thinking  as  Reflected  by  the  Work  of  Biologists  & by  Biology  Textbooks,” 
The  American  Biology  Teacher , March  1992,  Volume  54,  Number  3, 
page  137. 

Technology:  The  development  of  our  understanding  of  science  is  directly 

related  to  the  development  of  technology.  The  meaning  of 
technology  has  many  facets,  but  in  general,  technology  refers 
to  a way  of  doing  something.  This  includes  the  development 
of  tools  and  new  techniques  for  solving  problems.  It  also 
includes  ideas  and  their  organization  for  achieving  practical 
purposes.  In  the  context  of  an  examination  question, 
technology  includes  both  these  facets  of  meaning.  That  is,  a 
technological  explanation  should  include  not  only 
identification  and  descriptions  of  equipment  (tools,  products) 
but  also  explanations  of  procedures. 
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Appendix  H 

Instructions  for  Completing  the  Numerical-Response  Questions 


One  or  more  numerical-response 
questions  follow  a title  printed  in 
inverse  type. 


Numerical  Response 


Question  numbers  for 
numerical-response  questions  are 
printed  in  inverse  type. 


Each  question  has  a place  for  the 
student  to  record  an  answer  before 
recording  it  on  the  answer  sheet. 


Answer:  (Record  your  answer  to  three  significant 

digits  in  the  numerical-response  section  of 
the  answer  sheet.) 


Numerical-Response  Questions  with  Answers  that  are  Determined  by  Calculation 

Students  are  expected  to  follow  the  guidelines  for  significant  digits,  manipulation  of  data,  and  rounding 
provided  in  Appendix  C.  Students  will  be  directed  to  provide  a specific  number  of  significant  digits.  The 
number  of  digits  requested  does  not  include  the  decimal  point  or  a leading  zero.  A leading  zero,  although 
not  significant,  must  be  recorded  if  the  answer  is  a value  between  0 and  1.  Units  or  negative  signs  are  never 
recorded. 

Example: 


Numerical  Response 


U In  peas,  tall  is  dominant  over  short.  If  two  heterozygous  tall  pea  plants  are 
crossed,  what  is  the  probability  that  short  offspring  will  be  produced? 

Answer:  0.25  (Record  your  answer  to  two  significant  digits  in  the  numerical-response  section  of  the  answer  sheet.) 


Notice  that  in  the  answer  to  this  question,  the 
leading  zero  is  recorded. 

The  word  “probability”  in  the  stem  of  this 
question  indicates  that  a value  from  0 to  1 
inclusively  is  required.  If  a percent  is 
required,  this  will  be  indicated  in  the  stem. 
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Numerical-Response  Questions  with  Answers  Derived  by  Determining  a Sequence  of 
Events  or  Structures 

Some  numerical-response  questions  will  direct  students  to  select  events  or  structures  from  a list  and 
determine  the  correct  sequence  in  which  the  events  occur  or  the  structures  are  used.  Students  should 
select  and  determine  the  correct  sequence  of  only  those  events  or  structures  that  meet  the  criteria 
provided  in  the  stem.  Depending  on  the  question,  the  correct  answer  may  contain  two,  three,  or  four 
digits.  The  answer  is  recorded  in  the  correct  sequence. 

Example: 


Numerical  Response 


From  the  list  of  parts  at  the  right, 
provide  the  correct  sequence  in  which 
light  passes  through  a microscope  to 
reach  the  eye  of  an  observer. 


Some  Parts  of  a Microscope 

1 Objective 

2 Arm 

3 Coarse  adjustment  knob 

4 Eyepiece 

5 Fine  adjustment  knob 

6 Diaphragm 


Answer:  6 14  (Record  your  answer  in  the  numerical-response  section  of  the  answer  sheet.) 


Notice  that  the  answer  to  this  question  is 
recorded  beginning  in  the  left  box.  Unused 
boxes  are  left  blank. 

In  this  question,  students  are  not  told  how 
many  parts  to  select.  They  must  determine 
how  many  selections  are  appropriate  and 
record  them  in  the  correct  sequence. 
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